raoM si a. L co. ,""ltd. 2f n&i- 
•3 .. " UN v 



! 999*1 2fll 7B («> 1 9 • » ' ; 1 7/33KW4801 352865 



12 



DIALOG (R)File 347: JAPIO 

(c) 1999 IPO 4 JAPIO. AH rts. reserv. 

04074713 Mintage available** 
LIQUID CRYSTAL DISPLAY DEVICE 

PUB. NO. : 05-066413 [IP 5066413 A], 
PUBLISHED: March 19, 1993 (19930319) 
INVENTOR(s): INO MASUMITSU 

APPLICAHT(s) : SONY COB? [000218] (A Japanese Company or Corporation), JP 
(Japan) 

APPL. NO. : 03-226206 [IP 91226206] 

FILED- September 05, 1991 (19910905) 

1NTL CLASS: [5] G02F-001/1345; G02F-001/136 

JAPIO CLASS- 29. 2 (PRECISION INSTRUMENTS - Optical Equipment) 

JAPIO KEYWORDS (PLASMA) ; R011 (LIQUID CRYSTALS) ; RH9 (CHEMISTRY - 

Heat Resistant -Resins) 
WmL: Section: P. Section No. 1576, Vol. 11. 
20, 1993 (19930720) 

ABSTRACT 

PURPOSE : to obtain a liquid crystal display device i. *ic. a Prot«.i« 
1„„ lor a transistor is easily lonned and ,.ich has slab traimslor 
characteristic .ill.nl nsing He Si« based Protective layer. 

CONSTITUTION: This device is provided .1 lb a. act i.e ««rix substrate 1 
7e a .iduid crystal dispiay par, consist* o, a .a.rU-slale ,.« .,« 

en- electrode an- a th.n „1. -ransislor par, lor drivin, the 
e,e.ent e.ectrode. a h.monlaUscnins „ne) driving 4 " ' 

connected to ,he llduid crystal display pari, and a verltc.Kstsnal hne) 

J- an upper substrate « *ch is overall opposed 1. the acttve «tr . 
ate: aid a iiduid catai l.ver interposed and held beUeen U« 
active ...rlx substrate 1 and the upper substrate I. Then, the it u d 
:;;r,l displa, par. „ Protected b, a silicon oxide based insula^ .... 
and the liquid crystal layer. 



FROM S..E. L. CO. 

ti ■ ' * ,i 

- 'j 



LTD. 2F NOl 



1999*12A17B(«19«18/WH9:17/J»*4801352865 P 13 



DIALOG OOFile 345: Inpadoc/Fm ft Legal Stat 

(c) 1999 European Patent Office. All rts. reserv. 

11088608 . 
Basic Patent (No, Kind. Date) : IP 5066413 A2 930319 <No. of Patents: 001> 

LIQUID CRYSTAL DISPLAY DEVICE (English) 

Patent Assignee: SONY CORP 

Author (Inventor): INO MASUMITSU 

IPC: *G02F-O01/1345: G02F-001/136 

JAPIO Reference No: 170387P000138 

Language of Document: Japanese 

Patent Family. 

Patent No Rind Date Applic No Kind Date 

IP 5066413 A2 930319 IP 91226206 A 910905 (BASIC) 

Priority Data (No, Kind, Date) : 
IP 91226206 A 910905 



S E. L. CO. , LTD. 2F NOl 

* A 



(19)B*d*ffJT (JP) 



1 999*1 2/U7B(£> t9:18/S«19:l7/*S^4801352865 P 14 



(12) 



(SlHnt.Cl.' 
G 0 2 F 1/1345 
1/136 



9018 -2K 
5 0 0 9018-2K 



Cll)#WtBW£BB » 
<43)iiMB ¥£5* (1993) 3*1193 





«ffl* *»# 7 H) 


(2:) a a a 


fciB3p3- 226206 


1 (71>ffiiRA 000002185 

', JB((»flJllK*a)H6TB7#3S9 

j *JiC«a)IIS4taJII6Ti7#3S^ V- 



(54) [H8S3*f*i 

tarn***!*. «E«a«*w«ft5"^>»» 



1 4 tit© /ir i?**** 
— 



-as- 



. FROM S.'k L. CO.', LTD. 2F NOl 



1 

* (a*ai] -rhy jrx*fcBFi*nfciiai«ifc/ 
fflEMBS^3Bett*3ft&ff4*attiDK£: 

ntaAatftflM., WE»a«^g5^aft>ua>^ 

«BAa*SB. 

10 0 0 1] 

1* IC BB h 5 > >' X * $ n^!8«iEH (Ut/P 
[0 0 0 2] 

[«*<&«*] flt*<attA*3**BB. 0 2 ISC^T* 

sc. ttA*ji/B03rt«fc»«h*>s;x* (tft) 

(**«) B»laJ» (Horizontal -Dr 
iver) 4&£Xfm& <fl4«) K»ES5 (Vertical - 
Driver) 5 <0*Bft®B*Rtrr^fc- Tttfc*. » 

±B. T»A«ICJ:o-C»l»Sn. X'S— *l 6tc<fcrj 

#fAsftfc£«s/i (Hs«r> *f±HW(cJt«r%j: 
i lei*** nro>fc. 

[0 0 0 3] CO<k-5lZ, TFT*»fi8Lfc.BHM3B* 
»AtJU»<aftfflfcKfrt£#!ftTfi, BUBB^a* 

[0 0 0 4] «A"-fc^rtTtt. EflHHtL-Crt'J 

(S i O t > *OT F T ^>^X^flMWW*I* 
[0 0 0 5] 

«-tt**M*to*i* B BAaem&Afa'&fc 
ft*. L^t, s i NR^aaBt s^>i;x^±»jc 

ffi*!T*£. S t Nrtcj8BLt^*aiS**«h9>-y 
X*0#tt. W*tfVTH£x7 J^**. 
[0 0 0 6] 4»45T 2 - 6 1 0 3 2 9fiBCffiK 

A-feilrrtfzft BlftlsIB * MB L, fc VASTiHSB A< B* 3 
nTU4*©«, CO«Aa«BBi-ttK*>^X^fll 
aao)^y^-->a>»»tB««Kttft<. ±Ecom 

[0 0 0 7] **mtth9>VZ*9mMV>&M*** 

■e. L^fcs iN»«}«a«t««Tacitt<. 



999^123178 (ft) 19: 1 9 : 17/23*^480135 28 65 P 15 

(2) nmvs -6 6 4 i 3 

2 

ufc^**x**tt***4«Aa*ftaBe«KT* 

[0 0 0 8] 

i»B«a*T*t*<o*a] jieaaa, ***** 

ftff. v h 'J*xttKE*ISftfcB*«Si:, c<fl®S 

■ «a *a»r 4 mm h * > ->* * * ± * * * « as 
^aAa^aicawsnfcaaaaaESi. ^ 

CaAB^BB:cattsnftfl#aKM[a]Bi:^AS 

*^a«t±a«Bia)m»ca»«nfcttA 
mtim&s WE«A«^«A«affci/»j3>jRaaa4 
as»AB£TBB*ftTu$c£*4*«£-r*ttAa 
saBKJ^TBftatt-a. 

[0 0 0 9] 

**£#Sft*aA»5«. £2*BttlE]»4fc<fctffI 
*BB1M3» 5tf 7^-r-/ 77 h 'J *X*« jilCJBfiES 
ft, 4 y^r Mi ^X3^SS(eitC^^T5 

aft^>j3>*aaai:aAaiTfiEaaftTu«fcA 

a>t>> s i N*<o«»a*«^L^^fc*s i Nartsc 

[ooio] *&bht«, affc->U3>*ie«ai:LT 

PSG (»J>iM^7^) , BSC (*^S^5^) 

s^ff* t <fflvi&n*.. fc-fe^A/, s i Oj <ra<t 

JO [0 0 11] 

tetter*. 

[ooi2] ant *B9i£j:aBAa5*aBa-& 

9!l;:J:3aAa?nBBt:t. »Wh^>vX*;WMbx-f 
< 77MJ*XAfil w^r^r^T'Th'J^XS 
f»*tlX'<-*3-C»A.Snft:*AB**L,. 7^^^ 

B (ffl^B) ei*Eia 5 &*:t\*:nm A-t;ncrt*s ft 

^BBTraitiiiTV^, Sit. *»A**aBli. 
KTH2lcJ:0»L<*5nT^5J:5lc. h^>>x 

aoB-rbi/ , j3>*oaa«AtB»sft*. sa. 

[0 0 1 31 12 2 (a) iicfeLf (b) ttHlCSUfc* 
»^<0«AS^36H^^ft^ftBfttH3SSffl^S8^E9f®a 
* <fc tMM X -f -v ^ffl^Kffia 
50 [0 0 14] $1*. 02 (a) fcS-fi^K:. K»E^ 



-86- 



FROM S. E. L. CO.', LTD. 2F NOl; 



1999*1 2^17B(S) 19:1 8/Sffll 9: l7/^Sfi^4801 352865 P 16 



(3) 



**MW5- 6 6 4 13 



7. JHMl->'J3> (po I y-S I) y-K8, 7JU 
S-^Z. (Al) <19; PSGSSIlO'a. 10 

b. P5Gflrjit&«ni o c.atv#'j-f3 ke^wi i 

10 0 151 fcSC, 02 -(W.KjRjnfcM^-fyf 
tt, B»S. »Bh7>^^ (TFT) 88, XhU- 
.v**'t->* (Cs) B*6««*nt^*, B2 
(b) K*UTH2 (a) Ufcff ^ £ BI-tMlllH 

tO 0 1 61 H 2 (b) .tl 3 11 1 TO {<T>*J<5U 
aStitm *5tt«IBftafl'CaQ. FU-f>««£« 

KSftTIf**, 02 (a) Jfctf (b) KS%anTV\SJ: 

±^ti, BfcS'yaZ'flnPSGRTBaSh. L*t> 
ffla»^<T>*>0>t>*5h *IlH:r>«fl±«l5«r*U 

to o l 7i 03 tt. sneiaisiKA-bJuonadES 

[0 0 l 81 Kft[al3S<0£«ttii, ftaift^StRlCckO 

(0 0 19) bit, *a«KJ:*«aas£ii<07D-fc 

(0 0 2 01 ST. H 4 5£5«2 0±. 

KMEC VD££J:0J»J?8 0 nm^S(lTS'J.S/ijn> 
(poly-S i) 12 ■>- , J3>-fjf> 
(SI') SAfc 6 2 0r<O««Ta«Efc47::-JU JO 
Sfrofc. iEOSI^4^ftfrB. 30KeV, 
l>10"/cm : ^ ( SOKeV, U10"/c 

tt«KJ:!JXy*>yU SBlPO I y-S i 1«*2 

1 a, 2 1 b*»rt'Lft. 

[0 0 2 21 H6C»fJ:i«c, 9 
RfoOnmOS I O:^— b8MMI2 2 £fl£sSLfc. 
[0 0 2 3] *G % B7 iCSTi^C. UvXN2 3£ 

oly-S I im 21a Ctt*-f *> (As*) * 3 
OKeV, 5 x l 0 14 / c m : 4)*#T-T t>&XL 
fc. 

(0 0 2 41 0 8 »ECVDftJC 

iOS i NB&3 0 rvmlBWCBfcU -«£-y*>if 
{ft. S iOjy- h«J»ffl2 2 JiICS l NY-h*g*liH 

2 4*J8fi*LJt. 

[0 0 2 51 *C. 0 9 C^TofcolC, WffiCVDftIC 

3B2#'Jx'J3> (poly-S i) 
5 3 5 0 nmC»£8U.*<0»PSGiC£*SI2 pol SO 



y-S t*2 S0<5fcft{k*0ofc. 
10 0 2 6] *C, BL 0C*tJ:5C.- 79X*Xv 
^IC-fcO^-- S I NV- h 2 4«b£ 

5»2po I y-S i «a«2 5 a. 2 5b*»«2TS. 

2-;f>?-tfXcLTCF.. 0=£S^ CF./0; = 

[0 0 2 7] Hi !CSTJ:3iC. TFTflS i 

N^- 2 4 6-«Xy^>-y|»4L, Aa~£ 
lOOKeV, 1 x l 0 tJ /cm s co&^T£®lZ-r* 

As"ti40KeV, 2 x l 0" / c m r a3*f*TM'* 

[0 0 2 8] H 1 2£7kT£}(C, Uv^T. h 2 7 

p*^*ju*w*'<<#D>-f <b-) 

Lfc. 

[0 0 2 9] 1 3 ^T^K. !/«-h2 7* 

BfcSLfcft, KEC VDi6lzj:0 S 0 0 nm«na»<np 

sgwioo nm^Ks^cDs i Oa vmte«n2 8$ 

[0 0 3 0] *C El 4k:*T«fcalCS i 0 3 ffffltt 
flfSI Z 8 tS I 0«y-h*fi««2 2 F /NH» F 4 

HKi/^f X0 3iaS*«fflOJH l n>^^ S*-^2 9 * 

[0 0 3 1] fcK, ±m\ZA l/S 
J:0!!IW 5 0 0 nmlCfi55itfc«. H 1 5 ic^riS 
£. HjPOi/HiO=2/10<nXvfv>hfefl^ 
T^xy hx-y^>y*fT^K A l/S lSt^'X^-X 

[0 0 3 2] HI 6\Z^r&o\Z. «ECVDS 

t* £ H P S G *l y 3 >0l 3 i *®J*4 0 0 n m 

iCJBfilU &tCPCVDiS*«^TS i N -SS i 
N/<y*>^-->3 >&3 2 SflSStL fc. -t03 8fc, ** 

(H:) OAr»l!OlStt*Mtt»4 0 0t. 3 

0#IH**7--JHSa*fT-3&. 

[0 0 3 3] Bl 7C*r*3IC. S 1 N/t-y •> 

Hi FSX-yf-r > hfcbfc^X'y h i '7 ^JCJ: 0 5B 1 
*U ^'J 3>»fB^2 1 aCJB< V-^fc^^iHV-T 

it. " 

[0 0 3 4]*C, 0 1 SICtfT^I- XV^y^SIC 
4 O-OTC^aBT I TO (-f >v£i»BBffci« 
S83 4 4±SlzK : »^*t-fc. 

10 0 3 5] 0 1 9lC^r i5 IC, HC 1 : H: 

O;NOj = 3 0 0 ; 300 : 5 0 OX7 7r > HCfc 
0 I TOJR3 4tr/tj'-x>yL, IT01i^aa3 4 



-87- 



FrlOM S. E. L. CO. , LTD. 2F NOl 



1999*1 2£1 7B (ft) 1 9 : 1 8/SS1 9: 17/3S#%4801 352865 P 17 



(4) 



*#M¥5 -6 6 4 1 3 



[ 0 0 3 6 ) XII. ■ 2 0 CJSTJ: 5 K. flUill. 1" 

3 4 aOTSffiilcaaemSW^'J-f 5 H <PI)!R3' . 
S*»s*L. 7*^.< ^VHJJr X 132 0 

(B«li±SS$« fc*ttt?a -t XTJBsS U fcTjr ■? / ? 

[0 0 3 7J 

iN*<o«aH4flSfflt4£>B^tt^&jei. s i 
nw<»«jC77 ess u«: s ? >i»^^ntt<DS»?flai<4i; 

S 10:» (>S.G«) *J»»«*ffi/BT 

[HI] *»W»c«fcSiBeJl*^aao3-3l«« : £^T» 
[(3 21 01CiSLfc*a9!<a«a*^SacDIB»|0a8 
[S3] ffi*S«fc*»9!*;fcW<0BttB»<3ffiHtt<a 

ffffiii***^TiaT».a. 

[0 5] JMHI©»i7D-fcx:;a-BTa*. 
[06] 56«0i|<OSia7'c-fc*-7a-0T*<5. 

(08] JOW«M^Dt^7o-lT*»» 
(09] 5a8WO»«ya-t^7n-HT?*-5. 
[010] 353SW«^aiS'/n-feX7a-air»-5. 

tan] xM««oaiara-tx7n-aT:»-&. ^ 

[HI 2] *«SW<OSja^a-fe^7a-HT*5. 
[0 1 3] !fcteW<7>S«7a-fc:;*7a-Ea?35*. 
[HI 4] 3l3SWtf)»*^=-feX7D-aT»-5. 
[BIS] 3USWff>aja^o-t^7a-0Tft*. 
(016] *ftm*&7z-txyn-®?i,i. 
(Hi 7] 3WSWoajara-t:X7n-aT?*5. 

(0183 aawoaaT'n-fcx^o-B-e**. 



(hi 9] ms<pio3ajfl7'D-fex7a-aT**. 

[02 0] !5i5SW(73aiS^a-tX7n-BT*5. 
[0-2.1] %*®iRA9qtttB0-m&ftT«3;ftaB 

1 7??-< 7? s'j^xass 

2 ±S8S« 

3 a*—* 

4 K*isa 

5 IS (ft*JR> ClftfUSS 

7 y-hte,»« 

8 $fSA'>'J 3> (po ly-S I) y— J» 

9 A I «$ 

10 a, 10b PSCSSM 
10c PS G* IHUfittR 

11 tf'J-f 5 KEl*l« 
1 3 I TOH»«« 

1 4 ±SSffi 

1 5 TBSSffi 

1 6 7.^— y- 

2 0 

2 1 an^'Jy'Ja/ (poly-SI) I 

2 2 S i 0:y-hlSJ*« 

2 3 Ui/Zh 

2 4 S i NY- Sg&ff 

25 SB2poly-SiW 

2 7 U^X h 

2 8 S IChilW&RJR 

29 »13>??h*-;l- 

30 a i / s 1 as 

3 1 PSC^-;i"!-ya>i 
3 2 S I N't-r^-i'a >8S 
3 3 a2 3>^?f>*-Jl. 

3 4 I T'OSl 

3 4a iTonaaa 

3 5 #'J -f 5 K (PI) UK 



[01] 



[04] 



aiaraw 7a- a 





rTFTttWK) 



r////////vi 



-88- 



FROM, S. t, L. CO. LTD. 2F NOl- 



1999^12^178 (&) 19:1 9: l7/t2M^4801 352865 ? 18 



(5) 



#M¥5-6 6 4 1 3 



[02] 



tft.«5ffftf 




M«:PS64BUUM 
7*:9*»-*IIJKSi<W 

(to) MX^vf U.TTDMC& 




[BS] 




2J» 



[0 6] 



EZZZZZZZZ2 



(00 
£ so 

9 50 
$ 50 

^ 30 
201 

;o 
o 



[03] 

o 



- U "(ft™ G4 06 00 f 



-89- 



FROM, S. E. L. CO. LTD. 2F N01-. 



1999*£12fll7B (St) 19: 19/WI19: 17/*»*4801352865 ? !9 



(6) 



#M¥5 - 6 6 4 1 3 



W7) 

mat W \ A * 





[H9J 



[13 I 0] 



7 



& 2 flt 8*?*ftflrUi 



/////// ! 




////// 



ZZZ2 



20 



(01 l] 





usi si 




[Bl 2] 




[121 4] 



2S« 





-90- 



F3.0M, S. E. L. CO.'. LTD. 2F N01 r 



I 999^1 2fll7B(fe> 19: 1 9/Wll 9: 17/X3*^480l 352865 P 20 



(7) 



#W¥5 - 6 6 4 1 3 



17] 



[018] 




2H 25* 1* tO 




2U M 20 



II 9] 



[0 2 0] 




***** 



34 25« 




IH2 1) 



a*w Mao 




c*4fsx; 



-91- 



Laid-open Number: 



Japanese Laid-open 



Patent 



Hei 5-66413 \& 





Laid-open Date: 



March 19, 1993 



Application Number: 



Hei 3-226206 



Filing Date : 



September 5, 1991 



Applicant : 



Sony Corporation 



[Title of the Invention] 

LIQUID CRYSTAL DISPLAY DEVICE 
[Abstract ] 

[Object] To provide a liquid crystal display device in which a 
protective layer for transistors is easily formed and which has 
stable transistor characteristics without using an SiN based 
protective layer . 

[Structure] The device comprises an active matrix substrate 1, with 
a liquid crystal display portion consisting of matrix-like pixel 
electrodes 13 and a thin film transistor portion for driving the 
pixel electrodes, a scanning line driving circuit 4 connected to 
the liquid crystal display portion, and a signal line driving 
circuit 5 connected to the liquid crystal display portion, all 
formed thereon, an upper substrate 2 entirely opposed to the active 
matrix substrate, and a liquid crystal layer sandwiched between 
the active matrix substrate 1 and the upper substrate 2 , the liquid 
crystal display portion being protected by a silicon oxide based 
insulating film and the liquid crystal layer. 
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[Scope of Claim for a Patent] 

[Claim 1] A liquid crystal display device comprising: 

an active matrix substrate, with a liquid crystal display 
portion consisting of pixel electrodes disposed so as to be 
matrix- like and a thin film transistor portion for driving said 
pixel electrodes, a scanning line driving circuit connected to said 
liquid crystal display portion, and a signal line driving circuit 
connected to said liquid crystal display portion, all formed 
thereon; 

an upper substrate entirely opposed to said active matrix 
substrate ; and 

a liquid crystal layer sandwiched between said active 
matrix substrate and said upper substrate, 

characterized in that said liquid crystal display portion 
is protected by a silicon oxide based insulating film and said liquid 
crystal layer. 

[Detailed Description of the Invention] 
[0001] 

[Field of Industrial Application] 

The present invention relates to a liquid crystal display 
device, and more particularly, to a liquid crystal display device 
with driving circuits formed of thin film transistors being built 
in a liquid crystal cell. 

[0002] 

[Prior Art] 
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In a conventional liquid crystal display device, as shown 
in Fig. 21, a horizontal (scanning line) driving circuit 
(Horizontal-Driver) 4 and a vertical (signal line) driving circuit 
(Vertical-Driver) 5 with thin film transistors (TFTs) formed 
thereon are provided outside a liquid crystal cell portion. More 
particularly, an upper substrate 14, a lower substrate 15, and a 
liquid crystal layer (not shown) sandwiched between the upper and 
lower substrates and encapsulated with a spacer 16 are constructed 
so as to be entirely opposed to each other only at the liquid crystal 
cell portion. 

[0003] 

In this way, in a state where the driving circuits with TFTs 
formed thereon are provided outside the liquid crystal cell portion, 
it is necessary to use at the TFT portion used as the driving circuits 
an SiN based protective layer for preventing moisture and movable 
ions such as sodium from coming into the driving circuits . 

[0004] 

On the other hand, in the liquid crystal cell, since a 
polyimide (PI) based orienting agent is used, a silicon dioxide 
(Si0 2 ) based protective insulating film for the TFTs has to be used 
at the pixel portion. 

[0005] 

[Problems to be solved by the Invention] 

When an SiN based insulating film is used instead of the 
above-mentioned Si0 2 based one as the protective layer for the 
transistors in the liquid crystal cell, the adhesion and orienting 
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• * 

film evenness of polyimide are impaired, resulting in impaired 
orientation of the liquid crystal. Further, when an SiN based 
protective layer is used in the upper portion of the transistors, 
the membrane stress remaining in the SiN shifts the characteristics , 
for example, V T h, of the transistors. 

[0006] 

Though Japanese Patent Publication No. Hei 2-61032 
discloses a liquid crystal display device with respective driving 
circuits built in a liquid crystal cell, the liquid crystal display 
device has no definition with regard to the material of a passivation 
film for protecting the transistors, still leaving the above- 
mentioned problem unsolved. 

[0007] 

An object of the present invention is to provide a liquid 
crystal display device in which a protective layer for transistors 
is easily formed and which has stable transistor characteristics 
without using an SiN based protective layer. 

[0008] 

[Means for solving the Problems] 

According to the present invention, the above-mentioned 
problems are solved by a liquid crystal display device comprising 
an active matrix substrate, with a liquid crystal display portion 
consisting of pixel electrodes disposed so as to be matrix- like 
and a thin film transistor portion for driving the pixel electrodes , 
a scanning line driving circuit connected to the liquid crystal 
display portion, and a signal line driving circuit connected to 
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the liquid crystal display portion, all formed thereon, an upper 
substrate entirely opposed to the active matrix substrate, and a 
liquid crystal layer sandwiched between the active matrix substrate 
and the upper substrate, 

characterized in that the liquid crystal display portion is 
protected by a silicon oxide based insulating film and the liquid 
crystal layer. 

[0009] 

[Operation] 

According to the present invention, a liquid crystal 
display portion consisting of pixel electrodes 13 and thin film 
transistors, a scanning line driving circuit 4, and a signal line 
driving circuit 5 are formed on an active matrix substrate . An upper 
substrate 2 is formed so as to be entirely opposed to the active 
matrix substrate, and further, the liquid crystal display portion 
is protected by a silicon oxide based insulating film and a liquid 
crystal layer, and thus, the process of forming a protective layer 
for the transistors is simplified. Further, since an SiN based 
protective layer is not used, deterioration of the characteristics, 
for example, V T h, of the transistors due to the membrane stress 
remaining in an SiN film is not caused. 

[0010] 

According to the present invention, PSG (phosphosilicate 
glass), BSG (borosilicate glass), or the like is preferably used 
as the silicon oxide based insulating film. Of course, Si0 2 
(silicon dioxide) may be used. 
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[0011] 

[ Embodiment ] 

An embodiment of the present invention is described in 
detail in the following based on the drawings. 

[0012] 

Fig. 1 is a schematic perspective view illustrating an 
embodiment of a liquid crystal display device according to the 
present invention. As shown in Fig. 1, a liquid crystal display 
device according to the present invention has an active matrix 
substrate 1 as a lower substrate with thin film transistors formed 
thereon as active switching devices, an upper substrate 2 opposed 
to the active matrix substrate 1, and a liquid crystal layer 
sandwiched between the substrates 1 and 2 and encapsulated with 
a spacer 3. A horizontal (scanning line) driving circuit 4 and a 
vertical (signal line) driving circuit 5 are provided on the active 
matrix substrate 1 in a built-in form within a liquid crystal cell, 
respectively. Further, in the present liquid crystal display 
device, as illustrated in further detail in Fig. 2, a silicon oxide 
based insulating film such as PSG is used as an insulating film 
(passivation film) for protecting the transistors. Further, the 
liquid crystal layer itself contributes to the protection of the 
transistors . 

[0013] 

Figs. 2(a) and (b) are a partial sectional view of the 
driving circuit portion and a partial sectional view of the pixel 
switch portion, respectively, of the liquid crystal display device 
of the present invention illustrated in Fig. 1. 
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[0014] 

First, as illustrated in Fig. 2(a), a CMOS portion in the 
driving circuit portion is particularly illustrated. The CMOS 
portion is formed of a gate insulating film 7, a polycrystalline 
silicon (poly-Si) gate 8, an aluminum (Al) electrode 9, PSG 
protective layers 10a and 10b, a PSG interlayer insulating film 
10c, and a polyimide orienting film 11. 

[0015] 

Next, the pixel switch illustrated in Fig. 2(b) is formed 
of a pixel portion, a thin film transistor (TFT) portion, and a 
storage capacitor (Cs) portion. Symbols in Fig. 2(b) which are 
identical to those in Fig. 2(a) denote identical elements. 

[0016] 

13 in Fig. 2(b) denotes a pixel electrode formed of ITO 
(indium tin oxide), which is connected with a drain region. As 
illustrated in Figs. 2(a) and (b), the upper portion of the 
transistors of the driving circuits of the liquid crystal display 
device of the present invention is protected by the silicon oxide 
based PSG film, and in addition, the liquid crystal layer itself 
also has a function of suppressing moisture and movable ions, and 
thus, acts as a protective layer. 

[0017] 

Fig. 3 illustrates the result of reliability estimate of 
a conventional device with driving circuits disposed outside a 
liquid crystal cell and with SiN as the protective layer, and of 
the driving circuit as an embodiment of the present invention. 
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[0018] 

The reliability of the driving circuits was decided in a 
high temperature operation test. In the high temperature operation 
test, estimate was made with the temperature of 85°C and with the 
driving voltage which is higher than the rated voltage by 10%. As 
is clear from the figure, the reliability of the driving circuit 
is substantially similar to that of the conventional device. 

[0019] 

A process flow of a liquid crystal display device according 
to the present invention is described in the following using Figs. 
4 - 20. 

[0020] 

First, as illustrated in Fig. 4, a first polysilicon 
(poly-Si) layer 21 with a film thickness of 80 nm was formed on 
a quartz substrate 20 by low pressure CVD. After silicon ions (Si + ) 
were implanted, solid phase growth annealing was carried out at 
the temperature of 620°C. The condition of the above-mentioned Si + 
implantation was in two stages: first at 30 KeV and 1 X 10 15 /cm 2 ; 
and then, at 50 KeV and 1 X 10 15 /cm 2 . 

[0021] 

Next, as illustrated in Fig. 5, etching was carried out 
using lithography to form first poly- Si layer regions 21a and 21b. 

[0022] 

Then, as illustrated in Fig. 6, an Si0 2 gate insulating film 
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22 with a film thickness of 50 nm was formed by thermal oxidation. 
[0023] 

Next, as illustrated in Fig. 7 , arsenic ions (As + ) with the 
condition of 30 KeV and 5 X 10 14 /cm 2 were implanted into the first 

poly-Si layer region 21a of the Cs (storage capacitor) portion with 
resist 23 being as the mask. 

[0024] 

Then, as illustrated in Fig. 8, an SiN film was formed with 
a film thickness of 30 nm by low pressure CVD, and after partial 
etching, an SiN gate insulating film 24 was formed on the Si0 2 gate 
insulating film 22. 

[0025] 

Next, as illustrated in Fig. 9, a second polysilicon 
(poly-Si) layer 25 was formed at the thickness of 350 nm by low 
pressure CVD, and after that, an attempt was made by PSG to lower 
the resistance of the second poly-Si layer 25. 

[0026] 

Then, as illustrated in Fig. 10, patterning was carried put 
by plasma etching to form second poly-Si layer regions 2 5a and 2 5b 
on the SiN gate insulating film 24. CF 4 and 0 2 were used as the 
etching gas with the ratio CF 4 / 0 2 = 95/5. 

[0027] 

After that, as illustrated in Fig. 11, the TFT SiN gate 
insulating film 24 was partially etched and removed, As + ions were 
implanted all over with the condition of 100 KeV and 1 X I0 13 /cm 2 , 
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and then, for the purpose of forming an N channel, As + ions were 
implanted on the side of the transistor with the condition of 140 
KeV and 2 X 10 15 /cm 2 . 

[0028] 

Next, as illustrated in Fig . 12 , after resist 27 was applied, 
for the purpose of forming a P channel, boron ions (B + ) were implanted 
with the condition of 30 KeV and 2 X I0 15 /cm 2 . 

[0029] 

Then, as illustrated in Fig. 13, after the resist 2 7 was 
removed, PSG with a film thickness of 500 nm and an Si0 2 interlayer 
insulating film 28 with a film thickness of 100 nm were formed by 
low pressure CVD. 

[0030] 

Next, as illustrated in Fig. 14, by wet etching the Si0 2 
interlayer insulating film 28 and the Si0 2 gate insulating film 22 
with HF/NH 4 F being as the etchant, a first contact hole 29 for a 
leading electrode of a source or a drain was formed. 

[0031] 

Then, after an Al/Si film with a film thickness of 600 nm 
was formed all over the surface by sputtering, as illustrated in 
Fig. 15, wet etching was carried out using H 3 P0 4 / H 2 0 = 2/10 as 
the etchant and the Al/Si film was patterned to form an Al/Si 
electrode 30. 

[0032] 

Next, as illustrated in Fig. 16, a PSG passivation film 31 
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was formed with a film thickness of 400 nm by low pressure CVD, 
and then, an SiN passivation film 32 of SiN was formed by PCVD. 
After that , hydrogen annealing treatment was carried out at about 
400°C for 30 minutes in a reducing atmosphere formed by diluting 
hydrogen (H 2 ) with Ar. 
[0033] 

Then, as illustrated in Fig. 17, plasma etching was carried 
out with respect to the whole of the SiN passivation film 32 using 
CF 4 / 0 2 = 95/5 as the etching gas, and after that, wet etching was 
carried out with HF NH 4 F as the etchant to form a second contact 
hole 33 for a leading electrode of the source or the drain reaching 
the first polysilicon layer region 21a, 

[0034] 

Next, as illustrated in Fig. 18, an ITO (indium tin oxide) 
film 34 was formed all over at the temperature of 400 °C by 
sputtering. 
[0035] 

Then, as illustrated in Fig. 19, the ITO film 34 was 
patterned using HCL : H 2 0 : N0 3 = 300 : 300 : 50 as the etchant to 
form an ITO pixel electrode 34a. 

[0036] 

Next, as illustrated in Fig. 20, a polyimide (PI) film 35 
for orienting liquid crystal was formed on the exposed surface, 
that is, on the surface of the PSG passivation film 31 and of the 
ITO pixel electrode 34a to obtain an active matrix substrate. After 
Fig. 20, a liquid crystal layer was sandwiched between an upper 
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substrate and the active matrix substrate formed according to this 
manufacturing process to obtain a liquid crystal display device. 

[0037] 

[Effect of the Invention] 

As described in the above # according to the present 
invention, since the process of forming a protective layer for 
transistors is simplified, and it is not necessary to use an SiN 
based protective layer, deterioration of the transistor 
characteristics due to membrane stress in an SiN film is not caused. 
Further, since an Si0 2 based (such as PSG) insulating film is used, 
organic adhesive can be used with sufficient adhesive strength when 
a liquid crystal cell is formed, 

[Brief Description of the Drawings] 

[Fig. 1] 

A schematic perspective view illustrating an embodiment of 
a liquid crystal display device according to the present invention. 

[Fig. 2] 

Partial sectional views of the driving circuit portion and 
of the pixel switch of the liquid crystal display device of the 
present invention illustrated in Fig. 1. 

[Fig. 3] 

An illustration of the result of reliability estimate of 
a conventional device and of the driving circuit as an embodiment 
of the present invention. 

[Fig. 4] 
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A manufacturing process flow chart of the embodiment. 

[Fig. 5] 

A manufacturing process flow chart of the embodiment. 

[Fig. 6] 

A manufacturing process flow chart of the embodiment. 

[Fig. 7] 

A manufacturing process flow chart of the embodiment. 

[Fig. 8] 

A manufacturing process flow chart of the embodiment. 

[Fig. 9] 

A manufacturing process flow chart of the embodiment. 
[Fig. 10] 

A manufacturing process flow chart of the embodiment. 
[Fig. 11] 

A manufacturing process flow chart of the embodiment. 
[Fig. 12] 

A manufacturing process flow chart of the embodiment. 
[Fig. 13] 

A manufacturing process flow chart of the embodiment. 
[Fig. 14] 

A manufacturing process flow chart of the embodiment, 
[Fig. 15] 

A manufacturing process flow chart of the embodiment 
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[Fig. 16] 

A manufacturing process flow chart of the embodiment. 
[Fig. 17] 

A manufacturing process flow chart of the embodiment. 
[Fig. 18] 

A manufacturing process flow chart of the embodiment. 
[Fig. 19] 

A manufacturing process flow chart of the embodiment . 
[Fig. 20] 

A manufacturing process flow chart of the embodiment. 
[Fig. 21] 

A schematic perspective view illustrating an example of 
conventional liquid crystal display device. 

[Description of Reference Symbols] 

1 ... active matrix substrate 

2 ... upper substrate 

3 ... spacer 

4 ... horizontal (scanning line) driving circuit 

5 ... vertical (signal line) driving circuit 

7 ... gate insulating film 

8 ... polycrystalline silicon (poly- Si) gate 

9 ... Al electrode 

10a # 10b . . . PSG protective film 
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10c . . . PSG interlayer insulating film 
11 ... polyimide orienting film 

13 ... ITO pixel electrode 

14 ... upper substrate 

15 ... lower substrate 

16 ... spacer 

20 ... quartz substrate 

21 ... first polysilicon (poly-Si) layer 

22 ... Si0 2 gate insulating film 

23 ... resist 

24 ... SiN gate insulating film 

25 ... second poly-Si layer 

27 ... resist 

28 ... Si0 2 interlayer insulating film 

29 ... first contact hole 

30 ... Al/Si electrode 

31 ... PSG passivation film 

32 ... SiN passivation film 

33 ... second contact hole 

34 . . . ITO film 

34a . . . ITO pixel electrode 

35 . . . polyimide (PI) film 
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Fig. 1 

SCHEMATIC PERSPECTIVE VIEW OF EMBODIMENT 

1 ACTIVE MATRIX SUBSTRATE (WITH TFT CIRCUIT FORMED 
THEREON) 

2 UPPER SUBSTRATE 

3 SPACER (ENCAPSULATING LIQUID CRYSTAL LAYER) 

4 HORIZONTAL (SCANNING LINE) DRIVING CIRCUIT 

5 VERTICAL (SIGNAL LINE) DRIVING CIRCUIT 
PSG PROTECTIVE FILM IS USED 

LIQUID CRYSTAL CELL PORTION 

Fig. 2 

PARTIAL SECTIONAL VIEW OF EMBODIMENT 
(a) DRIVING CIRCUIT PORTION 



7a GATE INSULATING FILM (SiN) 

7b GATE INSULATING FILM (SiO z ) 

8 POLYCRYSTALLINE SILICON (POLY -Si) GATE 

9 Al ELECTRODE 

10a PSG PROTECTIVE LAYER 

10b PSG PROTECTIVE LAYER 

10c PSG INTERLAYER INSULATING FILM 

11 POLYIMIDE ORIENTING FILM 



(b) pixel switch 
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Fig. 3 



13 ITO PIXEL ELECTRODE 

SOURCE 
DRAIN 

PIXEL PORTION 

THIN FILM TRANSISTOR (TFT PORTION) 
Cs PORTION 

RELIABILITY OF DRIVING CIRCUIT OF PRESENT 
INVENTION AND CONVENTIONAL DEVICE (FAILURE RATE) 
HIGH TEMPERATURE OPERATION TEST AT 85°C 
FAILURE RATE 
TIME 

UNIT: KILO 
CONVENTIONAL DEVICE 
PRESENT INVENTION 

Fig. 4 

MANUFACTURING PROCESS FLOW CHART 

20 QUARTZ SUBSTRATE 

21 FIRST POLY- Si LAYER 

Fig. 5 

21a FIRST POLY- Si LAYER REGION 

Fig. 6 

22 Si0 2 GATE INSULATING FILM 
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Fig. 7 

23 RESIST 

Fig. 8 

20 QUARTZ SUBSTRATE 

21a FIRST POLY- Si LAYER REGION 

22 SiO z GATE INSULATING FILM 

24 SiN GATE INSULATING FILM 

Fig. 9 

25 SECOND POLY -Si LAYER 

Fig. 10 

25a SECOND POLY -Si LAYER REGION 

Fig. 12 

20 QUARTZ SUBSTRATE 

21a FIRST POLY- Si LAYER REGION 

22 Si0 2 GATE INSULATING FILM 

24 SiN GATE INSULATING FILM 

25a SECOND POLY- Si LAYER REGION 

27 RESIST 

Fig. 13 

28 INTERLAYER INSULATING FILM 

Fig. 14 

29 FIRST CONTACT HOLE 

Fig. 15 
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30 Al/Si ELECTRODE 

Fig. 16 

31 PSG PASSIVATION FILM 

32 SIN PASSIVATION FILM 

Fig. 17 

33 SECOND CONTACT HOLE 

Fig. 18 

34 ITO FILM 

Fig. 19 

20 QUARTZ SUBSTRATE 

21a FIRST POLY- Si LAYER REGION 

22 Si0 2 GATE INSULATING FILM 

24 SiN GATE INSULATING FILM 

25a SECOND POLY -Si LAYER REGION 

28 INTERLAYER INSULATING FILM 

30 Al/Si ELECTRODE 

31 PSG PASSIVATION FILM 
34a ITO PIXEL ELECTRODE 

Fig. 20 

35 POLYIMIDE (PI) FILM 

Fig. 21 



PERSPECTIVE VIEW OF CONVENTIONAL DEVICE 
HORIZONTAL (SCANNING LINE) DRIVING CIRCUIT (WITH 
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PROTECTIVE FILM) 

14 UPPER SUBSTRATE 

15 LOWER SUBSTRATE (WITH TFT CIRCUIT FORMED THEREON) 

16 SPACER (ENCAPSULATING LIQUID CRYSTAL LAYER) 
WITHOUT SIN PROTECTIVE FILM 

LIQUID CRYSTAL CELL PORTION 
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